1. Introduction {#sec1}
===============

Persons with serious and persistent mental illness (SPMI)---including schizophrenia, psychotic disorders, and mood disorders such as major depression and bipolar disorders---are among the most vulnerable populations in the world and experience elevated morbidity and mortality. Individuals with SPMI have a higher risk of premature death compared to persons without \[[@bib1], [@bib2], [@bib3]\], dying on average one to ten years earlier than persons diagnosed with a non-SPMI mental illness \[[@bib4]\]. Disparities in mortality rates by SPMI are attributed to higher prevalence of preventable conditions among this population, including cardiovascular disease \[[@bib5]\], diabetes and its complications \[[@bib6]\], respiratory disease including pneumonia and influenza \[[@bib7]\], and infectious disease such as HIV/AIDS \[[@bib8],[@bib9]\]. This population requires specialized medical and behavioral health care; however, persons with SPMI face various barriers in accessing care \[[@bib10],[@bib11]\] including stigma \[[@bib12],[@bib13]\] and racial/ethnic disparities in available medical care \[[@bib14]\]. This results in delays in timely and effective delivery of medical services for persons with SPMI.

Prior research has shown that colocation and integration of primary care services within behavioral health settings improves access to routine primary care for persons with SPMI given their primary health care connection is through public-sector mental health programming \[[@bib15]\]. Colocation also reduces the cost and inconvenience of traveling to multiple locations for behavioral and physical healthcare \[[@bib15], [@bib16], [@bib17]\]. However, evidence is lacking on the effectiveness of colocation-integrated care approaches in improving health outcomes in an SPMI population, particularly in regions with known socio-economic disadvantages. Almost no empirical evidence is available to support the development of innovative interventions that might address the health conditions of this vulnerable population. Further challenging developments in this area of research is the difficulty of recruiting and retaining persons with severe mental illness into research studies \[[@bib18]\], requiring diverse strategies at multiple levels \[[@bib19]\]. Because of this gap in the literature, little information is available to support the development of interventions that might address the physical health comorbidities within this population.

As a subgrantee of the Sí Texas (Social Innovation for a Healthy South Texas) project funded by Social Innovation Fund grantee Methodist Healthcare Ministries, Tropical Texas Behavioral Health (TTBH) began implementing a reverse colocated integrated health care program model in November 2015. We hypothesized that delivery of integrated primary care services to adult clients with SPMI and co-morbid chronic illness from a clinic colocated within the outpatient behavioral health clinic where clients receive community-based behavioral health services would lead to improved physical and mental health. We sought to assess the impact of a reverse colocated model of integrated care on chronic disease (hypertension, diabetes, obesity, and hypercholesterolemia) severity, depression, and adult functioning and quality of life for individuals with SPMI. In this protocol paper, we present the rationale, study design, and methods of TTBH\'s colocated integrated care program.

2. Methods {#sec2}
==========

2.1. Formative research {#sec2.1}
-----------------------

Tropical Texas Behavioral Health (TTBH) is the local mental health authority for the more than 1.2 million residents of Hidalgo, Cameron, and Willacy counties in Texas, a 3,100-square mile area along the Gulf-coast and South Texas border with Mexico. TTBH operates four outpatient clinics located in Edinburg, Harlingen, Brownsville, and Weslaco. Nearly all residents in this region are of Hispanic ethnicity (95%) \[[@bib20]\].

TTBH clinical staff observed that a large number of their patients who were exclusively persons with SPMI self-reported not having a consistent or any source of primary care. Concerned about the high prevalence of physical comorbidities in this patient population, TTBH developed a working theory that their patients would feel more comfortable receiving primary care in a behavioral health setting than in a traditional primary care setting such as a federally qualified health center. To address this unmet need, TTBH staff began developing an intervention model based on the Wagner model for effective chronic illness care. The Wagner model features an organized delivery system linked with complementary community resources, sustained by productive interactions between multidisciplinary care teams and "activated" or educated patients and families \[[@bib21]\].

Prior to designing the study, TTBH piloted their intervention model at two non-study sites (Edinburg and Harlingen clinics) using a quality improvement approach. Based on the feasibility, acceptability, and preliminary effectiveness of their pilot, TTBH concluded that the model would be feasible to implement system-wide. TTBH received grant funding from Methodist Healthcare Ministries of South Texas (MHM) through its Sí Texas program to rigorous evaluate this approach to integrated care and enable scaling of their model to their Brownsville clinic. TTBH built a new physical space to house primary care services at their Brownsville location. Health Resources in Action (HRiA) was hired by MHM as an external evaluator to work with TTBH in developing and implementing an evaluation study of its Sí Texas project at Brownsville.

2.2. Intervention program logic model {#sec2.2}
-------------------------------------

TTBH developed a program logic model for their Brownsville integrated care program based on the pilot test of their intervention ([Fig. 1](#fig1){ref-type="fig"}).Fig. 1Reverse colocated integrated care program logic model.Fig. 1

3. Study design {#sec3}
===============

A requirement of the Sí Texas grant included selecting a rigorous study design that would move the level of evidence ahead as defined by the Corporation for National and Community Service ([CNCS]{.ul}). These design choices were limited to quasi-experimental (QE) and randomized controlled trial (RCT) designs.

HRiA interviewed key TTBH staff to evaluate the feasibility of implementing QE or RCT study designs at their Brownsville clinic location. Considerations included the following issues: TTBH\'s capacity to implement randomization, patient receptivity to a randomized approach and ability to provide informed consent given their SPMI diagnoses, and TTBH\'s capacity to prevent contamination. TTBH ultimately selected an RCT design because its organization had experience with sophisticated clinic workflows. Based on this operational expertise, it was thought feasible for TTBH to randomly assign patients into intervention and control groups and maintain separate workflow with minimal contamination. TTBH clinical staff agreed that randomization of SPMI individuals would be possible to achieve given precedents in the literature demonstrating successful enrollment \[[@bib22]\].

TTBH\'s theory of change was that co-locating services would make patients more compliant with primary care treatment and improve their physical and mental health. Receiving care from an institution perceived as safe and trusted by patients with mental illness was thought to be a key factor in facilitating compliance with primary care plans. TTBH chose blood pressure as the primary outcome because of prior research identifying hypertension as susceptible to improvement in integrated care settings \[[@bib23],[@bib24]\]. Other physical outcomes such as body mass index and total cholesterol as well as mental health measures (e.g., depression) were included as exploratory outcomes because there was limited literature on the effects of reverse colocation approaches on these outcomes.

3.1. Trial overview {#sec3.1}
-------------------

The study was designed as a RCT of reverse colocated integrated care program delivered in a mental health clinic setting and conducted over a 12-month period. The intervention includes both primary care and behavioral health care or the usual care control group (only behavioral health care) provided within a behavioral health clinic, with evaluation focusing on blood pressure (primary outcome) and other physical or mental outcomes including HbA1c, body mass index (BMI), depression, total cholesterol, and quality of life. The study includes an implementation evaluation to assess early implementation (at the mid-point) and post-intervention implementation (summative) and to enhance impact evaluation. TTBH\'s research protocol was approved by the New England Independent Review Board (Protocol ID\#120160441).

3.2. Study groups {#sec3.2}
-----------------

### 3.2.1. Control group {#sec3.2.1}

Patients randomized to the usual care group (control group) will be referred to the nearest federally qualified health center (FQHC) or county health department for their primary care needs, as was the established policy of TTBH prior to the study. Each control group participant will be assigned to a behavioral health case manager that will keep in touch with them and refer them to external primary care services as needed. Over the study period, the control group patients will be requested to visit the clinic to provide baseline, 6-, and 12-month outcome measures.

3.3. Intervention group {#sec3.3}
-----------------------

Patients randomized to the study intervention group will receive the integrated primary care program. If the patient has diabetes, heart disease, hypertension, obesity, or hypercholesterolemia, the program provider will give appropriate treatment and refer patients to see the care coordinator and chronic care nurse/registered dietician as appropriate within seven days of the initial program visit. A care coordinator will then make a follow-up appointment for the patient depending on the participant\'s care plan. For patients assigned to the intervention group, this process will be repeated at every visit.

TTBH\'s model of integrated behavioral health ([IBH]{.ul}) will be delivered by a collaborative team of health care providers including a primary care physician, licensed vocational nurses, a registered dietician, a chronic care nurse, and medical support staff, and coordinated by care coordinators at TTBH\'s Brownsville clinic. Program participants will be referred to specialists in the community as needed. TTBH\'s electronic medical record system is integrated across behavioral and primary care services. Primary care and behavioral health teams will meet periodically to discuss cases, share notes through the medical record, and refer patients as needed to primary care from behavioral health (and vice versa). Similar to control patients, all intervention patients will be asked to come into the TTBH clinic for reassessment of study measures at 6 and 12 months.

3.4. Inclusion and exclusion criteria {#sec3.4}
-------------------------------------

Eligibility criteria are presented in [Table 1](#tbl1){ref-type="table"}.Table 1Inclusion and exclusion criteria for the randomized control trial of a reverse colocated integrated care model.Table 1Inclusion criteriaJustificationAdults 18 and olderThe intervention was designed for adults. While the study clinic had pediatric programs, the model has not been piloted in a pediatric population and would not be appropriate for study.Residence in Cameron, Hidalgo, or Willacy CountiesThese counties reflect a residential geography representative of the study clinic site\'s population.Documented diagnosis by a licensed behavioral health care provider of at least one SPMIIncluding only persons with clinical evidence of SPMI (schizophrenia, bipolar disorder, or major depression) ensures appropriate targeting of the designed intervention and that any effect observed is generalizable to an SPMI population.Eligible to receive services at the study siteThe study clinic site legally is only able to provide treatment to persons eligible to receive services from a local mental health authority.Diagnosis of one or more of the following conditions: hypertension (blood pressure of 140/90 mmHg or higher), obesity (body mass index of 30.0 or higher), poorly controlled diabetes (HbA1c over 8.5%), or hypercholesterolemia (Total cholesterol level above 200).The intervention was designed to improve chronic health conditions.Capacity to provide informed consent as an individual or with caregiver consentInformed consent was genuine and allows the study to collect valid data. Study personnel were trained not to obtain consent from potential participants if they appeared sedated or too emotionally distraught to give informed consent at the time of intake. As a local mental health authority, TTBH has established protocols to address patients in distress and/or suicidal.No current source of primary care at the time of enrollment (per patient self-report)Primary care was the intervention.**Exclusion criteria**Suicidal at time of enrollmentThere was a safety risk to the participant.Pregnant at time of enrollment or during the studyTTBH\'s primary care model did not include services for pregnant women.

4. Study operations and assessment {#sec4}
==================================

4.1. Recruitment and enrollment {#sec4.1}
-------------------------------

TTBH will recruit existing behavioral health patients to participate in the study in several ways. First, TTBH will use electronic medical record (EMR) data to generate a list of patients who meet basic inclusion criteria (i.e., SPMI diagnosis, eligible to receive services, and residence). TTBH will examine this list against patients scheduled for behavioral health appointments at the Brownsville clinic, and send study recruitment letters by mail and approach them in-person on the day of their appointment to ascertain interest in learning more about the study. Second, TTBH will inform their behavioral health staff about the study and receive referrals to study staff. Finally, TTBH will print posters and brochures and made them available and prominent in their clinic waiting rooms. All materials were approved by IRB and available in English or Spanish.

When a patient potentially eligible for the study enters the clinic and expresses interest in participation, TTBH will verify eligibility for participation. This will be done through eligibility screening and assessment by a behavioral health care assistant who will ask the patient a series of questions.

If the prospective study participant meets study inclusion criteria, the patient (and if appropriate, his or her caregiver) will be asked to participate in the informed consent process. The process will be a modification of the Dunn et al. \[[@bib25]\] informed consent process for schizophrenic individuals. Specifically, study personnel will read the consent form aloud in either English or Spanish to the prospective participants and assess their understanding of what the research participation entails, their rights as participants, and their chances of being randomized into the treatment group. Study personnel will emphasize the voluntary commitment required for participation, and that they do not know whether participating in the new program is any better than the standard of care. Caution will be exercised not to obtain consent from potential participants if they are sedated or too emotionally distraught to give informed consent at the time of intake. Potential participants who have a legal guardian or custodian will require consent by their guardian. In those cases, the guardian will be present during the informed consent process. A guardian will not be allowed to coerce a patient into agreeing to any condition or activity of the study. Study participants will be informed they could withdraw from the study or any aspect of the study at any time.

The informed consent process includes affirming participation in the randomization process, volunteering to take all baseline and follow-up surveys, volunteering to have vitals (e.g., blood pressure, height, weight) and blood work (to assess HbA1c and total cholesterol) taken during the study and affirming that they were part of a research study. Participants who do not consent to the study or who are unable to consent to the study will be referred to TTBH usual care behavioral health services. TTBH will ask study participants about their understanding of study conditions (e.g., voluntary, being able to withdraw, etc.) at each assessment following the Dunn protocol \[[@bib25]\]. Enrollment will be conducted on a rolling basis between November 2015 and June 2016. The informed consent process will affirm participation in the randomization process, voluntary completion of all baseline and follow-up surveys, voluntary vitals (e.g., blood pressure, height, weight) and blood work (to assess HbA1c and total cholesterol) taken during the study, and affirming that they were part of a research study. Enrollment will be conducted on a rolling basis between November 2015 and June 2016.

We anticipated that SPMI patients may feel a range of negative emotions if not assigned to the intervention group even with explanation of random assignment. To address this particular challenge, an approach used by Gibbons et al. (2010), in which the usual care comparison group is assigned to a care coordinator to help control group participants get connected with care in the community, will be adopted \[[@bib26]\]. Control group participants will have access to their care coordinator throughout the study.

4.2. Randomization {#sec4.2}
------------------

Randomization will be conducted at the individual patient level, and participants will be randomized 1:1 into either the control or intervention groups. After providing written consent, the study participant will be assigned either the control or intervention group by selecting from among envelopes containing numbers randomly generated before the study begins. Each number corresponds to either the intervention or control group.

4.3. Measures {#sec4.3}
-------------

Quantitative measures employed aspects of the REACH evaluation framework and are presented in [Table 2](#tbl2){ref-type="table"} \[[@bib27]\].Table 2Planned measures to be collected during the randomized controlled trial of the reverse colocated integrated care model.Table 2MeasureDescriptionPotential confounding or effect modifying measuresMonthsDemographicsAge, gender, race, ethnicity, educationAll0612SPMI diagnosisAssessed by behavioral health clinicianType of SPMI[a](#tbl2fna){ref-type="table-fn"}Blood pressureManual measurementAt baselineXXXHbA1cBlood testAt baselineXXXSerum lipid profileBlood testAt baselineXXXBody Mass Index (BMI)Height and weight; height only measured at baselineAt baselineXXXDepressive symptomsPHQ-9 administered by a clinicianAt baselineXXXLife functioningANSA administered by a clinicianAt baselineXXXDose of interventionPercent of patients who completed at least one primary care visit and one dietician visit; percent of participants receiving a primary care visit/mean number of visitsAt study completionX[^1]

### 4.3.1. Outcome measures {#sec4.3.1}

The impact measures assessed for the TTBH program include blood pressure, HbA1c, BMI, total cholesterol, depression, and quality of life. Patients with a blood pressure greater than or equal to 140/90 mmHg will be considered hypertensive. Blood tests will be conducted to measure HbA1c and levels of cholesterol. Patients with an HbA1c greater than or equal to 8.5% will be considered to have poorly controlled diabetes. Patients with a BMI greater than or equal to 30 will be considered obese. Patients with a total cholesterol of 200 mg/dL will be categorized as having high cholesterol. Using the PHQ-9 assessment tool \[[@bib28]\], patients' depressive symptoms will be categorized into severity categories as follows: 0--4 minimal, 5--9 mild, 10--14 moderate, 15--19 moderately severe, and 20--27 severe. The ANSA assessment tool, specifically the 14 constructs assessing life functioning, will be used to measure functioning and quality of life \[[@bib29]\]. These constructs will be scored as either no evidence of problem (0), history/mild (1), moderate (2), or severe (3). For this study, a novel functioning score was created by the evaluation team as a way of describing the severity of this domain. To create the overall ANSA functioning score, the individual construct scores will be re-categorized as either no evidence or problem/history/mild (0) and moderate/severe (1). Next, the new domain scores (either 0 or 1) will be summed and a functioning score value generated for each participant. The total functioning ANSA score could range from 0 to 14, with 0 meaning the participant had no evidence of a problem for any of the domain constructs and 14 meaning the participant had moderate or severe problems for all the domain constructs.

### 4.3.2. Covariates to assess confounding and effect modification {#sec4.3.2}

Certain socio-demographic factors and morbidity conditions among patients likely influence physical and mental health outcomes at 6- and 12-months. These factors including age, gender, race/ethnicity, education, language, general health status, physical and mental health conditions will be examined to ascertain associations with assigned treatment status. Categorical age is operationally defined by the following categories: 18-24-year-olds, 25-34-year-olds, 35-44-year-olds, 45-54-year-olds, 55-64-year-olds, and those who are 65 years or older. Race was originally considered as a potential covariate; however, an ethnicity variable will be used in the final models, dichotomized into "Hispanic" and "non-Hispanic" categories due to field conditions and how the data collection procedures. Additional variables will be included in all models, including "education" and "primary language spoken." Education will be dichotomized into "less than high school" and "high school or more." Primary language will be treated as a categorical variable grouped as "English-speaking" or "Spanish-speaking." To assess whether the IBH treatment may be particularly effective among certain patient subgroups, we will examine whether baseline comorbidity (hypertension, obesity, hypercholesterolemia, diabetes, and major depression) and age are potential effect modifiers of the treatment-outcome relationship. Age will be dichotomized (40 years and older/under 40 years old) when modelled as an effect modifier based on the average age of the overall study population of 40.9 years. Type of qualifying SPMI condition (schizophrenia, bipolar disorder, or major depression) and dose of the intervention (number of primary care and dietician visits received) will also be considered a potential effect modifier. Covariates will be included in all outcome analyses.

Other demographic factors such as marital status, insurance, income, employment as well as tobacco and other substance use information will not be systematically collected, nor will objective information about prescription medication utilization be available. The evaluation of the treatment effect may be susceptible to the residual confounding, in part due to the lack of some important patient-level factors.

4.4. Data collection {#sec4.4}
--------------------

The TTBH program will use valid and reliable measures and instruments to answer the evaluation questions. The intervention and control groups will have all measures collected at baseline, 6 and 12 months, with consistent data collection within the two groups. Clinical data taken during the vitalization process (e.g., blood pressure, height, weight) will be entered by a nurse directly into the patient\'s health record. Blood tests for HbA1c and total cholesterol will be done on-site, and results will be input to the EMR by lab technicians. The ANSA and PHQ-9 questionnaires are integrated within the EMR via a data entry form for each questionnaire and are available in both English and Spanish. The clinician conducting the patient interview for ANSA and PHQ-9 will enter participant responses directly into the EMR data entry form, designed with built in validation checks for out of range answers.

4.5. Strategies to minimize attrition {#sec4.5}
-------------------------------------

Three main strategies will be employed to minimize participant attrition over the course of the study. The first is to collect thorough and detailed contact information from all participants during the enrollment process. The next is the utilization of care managers who will maintain communication with participants using the provided contact information while leveraging their relationships with their patients to remind them about their upcoming appointments. Care managers will also be able to schedule study follow-ups on the same day as scheduled primary and behavioral health care appointments to limit the number of trips to the clinic for participants. Lastly, TTBH will offered financial incentives to study participants who complete study assessments: study participants will receive a Walmart or HEB gift card for completing an assessment with a value of \$10 for a baseline assessment, \$20 for a 6-month assessment, and \$30 for a 12-month assessment. In addition, the study team at TTBH will hold regular meetings and discussions aimed to improve their study processes to improve participant retention.

4.6. Implementation evaluation {#sec4.6}
------------------------------

An implementation evaluation was developed by HRiA to assess the fidelity of the intervention model. HRiA evaluators will conduct interviews with program staff at implementation mid-point of implementation and close of study. Focus groups will be conducted with intervention and control group participants after the study has ended. Across the two time points, a total of 30 staff members will be interviewed, and approximately 50 study participants will take part in focus groups. Qualitative data will be collected using interview and focus group guides developed using the RE-AIM evaluation framework \[[@bib27]\]. Questions about recruitment and attrition will be included within the mid-point implementation evaluation to obtain formative information about the effectiveness of the study recruitment strategy and support quality improvement. Quantitative data will also be collected from the clinic\'s EMR system to assess the implementation of TTBH\'s intervention. These data will include information on intervention and control participants\' behavioral health and primary care visits such as number of completed and missed visits.

4.7. Sample size estimation {#sec4.7}
---------------------------

Blood pressure is the primary outcome for the study, and hypertension has the highest prevalence rate (22%) among the major physical health outcomes among patients with severe persistent mental illness (SPMI) at the TTBH Brownsville clinic. The sample size calculation was based on the continuous measure of hypertension as represented by systolic blood pressure (SBP). Prior research on integrated care and hypertension informed our sample size calculation. Scharf et al. (2014) \[[@bib24]\] evaluated a SAMHSA primary and behavioral health care integration (PBHCI) model (a model with core components similar to those of the Wagner model (1998) upon which TTBH\'s intervention is based), and found reductions in SBP between persons served at all participating PBHCI and control site pairs: -4.95 mm/Hg for site pair 1, -2.43 mm/Hg for site pair 2, and -0.63 mm/Hg for site pair 3. A randomized controlled trial testing the effects of integrated hypertension and depression pharmacotherapy in a sample of older patients, identified a substantial treatment effect on SBP of 14 mmHg lower \[[@bib23]\]. Based on these estimates, we applied a relatively conservative estimate of −5 mm/Hg for the treatment effect with a series of sensitivity analyses to assess the range of sample sizes needed. The formula for the sample size calculation was based on Diggle et al., 2002 \[[@bib30]\] comparing time-averaged differences for continuous outcomes in repeated measurement studies.

The study was powered to account for a 20% potential loss to follow-up of participants during the 12-month follow-up period. With an estimated effective sample size of 145 per study arm, there would be 80% power to detect a reduction of 5 mmHg from a baseline measure of 135 mmHg, with a two-sided alpha of 0.05 and correlation of 0.15. Assuming 20% potential loss to follow-up of participants during a 12-month period, 182 participants per study group (364 total sample size) were targeted for recruitment. The attrition threshold was selected based on TTBH\'s own experience recruiting SPMI patients for new programs across their facilities (ranging from 15% to 30%).

Consistent with literature on evaluating brief behavioral health interventions \[[@bib31],[@bib32]\] and collaborative care models for patients with one or more physical and/or mental health illnesses \[[@bib33]\], the analytic sample will include all enrolled participants rather than a subset of participants who reach a certain clinical threshold (e.g., 140/90 mmHg or above^)^.

5. Statistical analysis {#sec5}
=======================

The unit of analysis is at the individual patient level. We will conduct descriptive analyses of all variables. For continuous variables we will examine means, standard deviations, and ranges, and for categorical variables, we will report proportions. Descriptive statistics will be examined for the intervention and comparison group. These statistics will include patients' sociodemographic and other key covariates such as baseline chronic disease status. Because random assignment is employed, baseline difference by group status will be examined and if the baseline impact measures are determined to be significantly different by treatment status, baseline differences in comparative analysis on follow-up impact measures will be included as covariates in multivariate models. Because patients may receive varying level (e.g., doses) of intervention, we will also adjust models for the number of and types of services and level of participation in treatment services.

To determine if the IBH model achieves greater decrease in outcome variables of interest (e.g., blood pressure) at 12-month follow-up compared to control patients, we will compare groups on the outcome variable and note differences that are statistically significant at the p \< 0.05. Analyses will use an intent-to-treat approach.

We will employ generalized regression analysis following a modeling sequence from bivariate models to multiple regression models adjusting for key substantive covariates (e.g., age, gender) and other covariates found to be nonequivalent between the two groups at baseline. For each outcome measure of interest, we will conduct endpoint analysis where each outcome at 12-month is regressed on treatment status, with key covariates including outcome measured at the baseline. This endpoint analysis approach is a conventional approach to analyze clinical trial data collected from individuals with both baseline data and end-point data of primary interest \[[@bib34]\]. We will report regression coefficients (e.g., beta) with p-values to determinate the relative magnitude of the adjusted association for each independent variable. Independent variables with high correlations may result in collinearity. To address collinearity, we will review correlations among these independent variables and assess its potential impact on the standard error estimates for the regression coefficients in the model by examining the variance inflation factor. We will check the distributional assumption of the outcomes and the residuals of the fitted models to ascertain that assumptions for the statistical models are satisfied. Additionally, because multiple follow-up impact measures form individual trajectories, we will also employ longitudinal analysis assessing whether the impact measure trajectories differ by intervention status \[[@bib35]\].

For missing data due to dropouts, we will assess whether missing data are correlated with patient characteristics. While data may not be missing completely at random, it may be reasonable to assume missing at random conditional on covariates \[[@bib36]\]. Multiple imputation will be applied to assessing the treatment effect accounting for patterns of missing data \[[@bib37]\]. Similar analytic procedures will be used for secondary outcomes. We will construct treatment by covariates interactions to assess the effect of potential moderators and further conduct stratified analyses by levels of these moderators (e.g., age, patient physical and mental health status at baseline). We will use SAS version 9.4 (SAS Institute Inc., Cary, NC). Effect sizes (e.g., Cohen\'s d) will be calculated for all outcomes \[[@bib38]\].

6. Research capacity building {#sec6}
=============================

One of the challenges of implementing an RCT approach is the prospective learning curve for staff at TTBH to implement study procedures with fidelity. TTBH had limited experience in implementing a research study protocol, and staff needed to be hired and/or trained to implement recruitment, informed consent, randomization, and data collection procedures. TTBH developed and implemented an orientation for existing and new hires. This training included human subjects training through the NIH online certification program and on-site training on implementation of IRB-approved procedures. TTBH will periodically conduct refresher trainings as new staff came on board to ensure consistent study protocol implementation. TTBH study leadership will participate in quarterly, in-person Evaluation Learning Collaborative trainings sponsored by MHM as part of the Sí Texas project grant. These trainings will include troubleshooting common implementation challenges (e.g., recruitment) and peer-to-peer consultation from other Sí Texas subgrantees that are also implementing integrated care programs.

7. Discussion {#sec7}
=============

Behavioral health care leaders need innovative approaches to address the high levels of unmet physical and mental health needs of persons with SPMI. The gap in the existing literature around the effectiveness of interventions to improve chronic diseases in the SPMI population provides little direction to behavioral health care delivery systems that handle the impact of unaddressed medical needs of their patients within the safety net of a behavioral health setting. TTBH is one such system that creatively adapted and piloted an integrated care approach developed for the general population to a vulnerable population of persons with SPMI receiving care at their mental health clinics. Designing a RCT of persons with SPMI residing in a U.S.-Mexico border region in Texas and testing an adaptation of a well-established integrated care model is an innovative approach to addressing the complex and high-cost medical needs of this SPMI population.

The colocation approach has strong face validity, but can such a trial demonstrate improvements in physical health for a population that is hard to reach, retain, and to adhere to a care plan? A first step towards building this evidence base includes assessment of recruitment and retention of study participants with SPMI in a randomized control trial, particularly by an organization with limited research-related experience. The strategy of having incremental incentives may play a role in minimizing study attrition. It should be noted, however, that incentive approaches as planned within this trial may not be feasible in all settings (e.g., funding constraints). Evidence from the process evaluation study participant focus groups may also yield important qualitative information about the role of TTBH\'s established patient relationships in promoting retention.

The process evaluation will also gather important information about intervention fidelity and the execution of the trial. Since this trial is being conducted in a setting with a challenging study population situated in a region with limited socioeconomic resources, the process evaluation has the potential to produce valuable lessons about how to conduct similar studies within such settings. TTBH program staff implementation experiences will also reveal potential facilitators and barriers to adopting and implementing integrated care interventions that have applicability in similar, resource-constrained contexts.

In summary, TTBH\'s randomized control trial of reverse colocation integrated care will be implemented among SPMI patients from a socioeconomically disadvantaged region. If the trial demonstrates improvement in any of the outcome measures, it will not only advance our understanding of valuable enhancement of conducting trials involving persons with SPMI but will be major progress towards developing effective interventions aimed at improving the physical and mental health of SPMI populations. Additional research will be required to understand the role of social determinants of health as related to health service utilization and economic implications of promoting reverse colocation integrated care strategies for SPMI populations served by health care systems operating in socioeconomically disadvantaged regions.
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[^1]: Schizophrenia, bipolar disorder, or major depression.
